Developmental up-regulation of KCC2 in the absence of GABAergic and glutamatergic transmission.
Postsynaptic gamma-aminobutyric acid (GABA)A-mediated responses switch from depolarizing to hyperpolarizing during postnatal development of the rodent hippocampus. This is attributable to a decrease in the concentration of intracellular chloride set by the expression of the neuron-specific K+-Cl- co-transporter, KCC2. A recent in vitro study [Ganguly et al. (2001) Cell, 105, 521-532] showed that KCC2 expression may be under the trophic control of GABAA receptor-mediated transmission. Here we have studied the developmental expression of KCC2 protein in mouse hippocampal dissociated cultures as well as organotypic cultures. A low somatic expression level was found in neurons prior to the formation of the first synapses, as detected by synaptophysin immunoreactivity. Thereafter, KCC2 expression was strongly up-regulated during neuronal maturation. The developmental up-regulation of KCC2 expression was not altered by a chronic application (throughout the culturing period; 2-15 days in vitro) of the action-potential blocker TTX or the N-methyl-d-aspartate (NMDA) and non-NMDA antagonists APV and NBQX. Blockade of GABAA-mediated transmission with picrotoxin did not affect the expression levels of KCC2 protein either. These data show that neither neuronal spiking nor ionotropic glutamatergic and GABAergic transmission are required for the developmental expression of KCC2 in mouse hippocampal neurons in vitro.